Bunkyo-ku, Tokyo 113-0032, Japan (Received for publication September 12, 2001) A new screening method to detect antimitotic substances utilizing purified porcine brain The above screening method detects the inhibition of microtubule polymerization as well as other antifungal and cytotoxic activities5, 8, 9) . We, therefore, developed a new screening method to observe directly the inhibition and stimulation of microtubule polymerization and inhibition of the depolymerization in sequence using purified porcine brain microtubule proteins. Two glycolipids (1 and 2, Fig. 1 Table 2 .
Spectral Analysis NMR spectra were measured on a Varian Unity Inova-500 spectrometer in CDCl3. Mass spectra were obtained by a JEOL HX-110 mass spectrometer (FAB mode) or a without an inhibitor to measure the change in turbidity.
This experiment takes a time to measure a sample and is difficult to detect the stimulatory activity of polymerization.
We, therefore, modified the procedure to assay many samples in a day and to observe stimulation and inhibition of microtubule assembly and inhibition of disassembly in one pot.
A schematic outline of the screening assay is shown in Fig. 2 . The turbidity at 400nm was detected: 1) immediately after addition of a sample and microtubule solution (final concentration of 4mM) to the sample ( Pseudoceratina sp. was collected by scuba diving at Iriomote Island, Okinawa and extracted with CH2Cl2-MeOH. The extract was partitioned between water and EtOAc, and the EtOAc extract was subjected to bioassayguided separation to give two stimulators of microtubule polymerization, 1 and 2. These compounds showed each one spot on TLC.
Compound 1 was suggested to be a mixture of homologs, since the ESI-MS of 1 showed two molecular ions at m/z 751 and 765, which were later assigned as (M+Na)+ ion peaks. The 1H NMR spectrum of 1 showed three methyl 1) were characteristic of those for glycolipids possessing The structure of 1 was, therefore, assigned as a monoglycosyl diacylglycerol derivative, which was very similar to the structure of M-5 isolated from the Okinawan marine sponge Phyllospongia foliascens11). Comparison of 1H and 13C NMR data for 1 (Table 1) with the reported values for M-5 revealed the stereochemistry of the galactose and glycerol units. However, the signals due to the fatty acid units were slightly different between 1 and M-5.
Components of the acyl units were assigned by alkaline methanolysis of 1 with NaOMe in MeOH. Structures and the ratio of fatty acid methyl esters were assigned by GC-MS using authentic specimens as shown in Fig. 1 .
The ESI mass spectrum of 2 showed quasimolecular ion peaks (M+Na)+ at m/z 695, 709, and 723, suggesting that 2 was also a mixture of homologs which was not further separated. The structure of 2 was elucidated base on 1H and 13C NMR, 1H -1H COSY, HMBC, and HMQC spectral data. 1H -1H COSY data for 2 (Table 2) The structure of 2 resembled those of crasserides isolated from the Caribbean sponge Pseudoceratina crassa12) and of keruffaride from the Okinawan sponge Luffariella sp.13) 13C and 1H NMR data for 2 ( Table 2) ascribed to the cyclitol and glycerol units were identical to those of the reported values for these compounds. The stereochemistry of the cyclitol and glycerol units in 2 was assigned as shown in Fig. 1 . The GC-MS of the fatty acid methyl esters showed the molecular ion (M+) peaks at m/z 228, 242, 256, and 270, indicating the presence of C14:0, C15:0, C16:0, and C17:0 fatty acids (intensity ratio of 1:13:5:2). The peak in the TIC, showed the molecular (M+) ion at m/z 228, was assigned as methyl myristate. The same molecular (M+) ion at m/z 242 was observed by four peaks in the TIC (intensity ratio of 11:17:2:1), which were assigned to one linear and three mono-methyl branched fatty acids. There were also three peaks (3:2:1) in the TIC, ascribable to one linear and two mono-methyl-branched fatty acids, gave the (M+) ion at m/z 256. The last peak in the TIC showed the molecular ion at m/z 270.
Keruffaride contained four different linear acyl groups (C15:0, C16:0, C17:0, and C18:0) at C-2 of the glycerol unit13). Crasserides consisted of six different acyl groups at C-2:
one n-C14:0 aryl group, three mono-methyl-branched C15:0 (C14:0+one methyl) acyl groups, one mono-methylbranched C16:0 (C15:0+one methyl) acyl group, and one mono-methyl-branched C17:0 (C16:0+one methyl) acyl group12). Therefore, compound 2 contained both the same components as keruffaride and crasserides and the different combinations of the acyl and alkyl groups from them.
Biological Activity
The activity of compounds 1 and 2 on microtubule polymerization was summarized in Table 3 . The stimulatory activity of 1 on microtubule assembly was 24.8% at 25ppm, which was a similar activity to that of taxol at 10ppm (35.2%). Compound 2 was, however, less active than 1 and showed the stimulatory activity (42.2%) at 100ppm. The activity of 2 was remarkably decreased when measured at lower concentration. Compounds 1 and 2 showed moderate inhibition of microtubule disassembly by Ca2+ (Table 3) .
A few bioactivities have been reported for monogalactosyl diacylglycerols, such as a weak antitumor-promoting effect15), a weak growth inhibition to cyanobacterium Phormidium tenue16), and a weak inhibitory effect on the reverse transcriptase of HIV-117).
Interestingly, P. teune produces monogalactosyl diacylglycerol, which showed the antialgal effect to the producing organism16). Only one bioactivity has been reported for cyclopentanepentol glycolipids. Crasserides showed antifeedant activity on a fish Carassius auratus12). This is, therefore, the first report of the stimulatory activity Table 2 . 1H (500MHz) and 13C (125MHz) NMR data for 2 in CDCl3. 
